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1. ]_Ie.]'ll/l H 3aJaY1 U3YYCHUSA TUCHUIIJIHHDBI.

1.1 Ileab ocBOEHUS AUCIUILIHHDI.

[lenpro Kypca ABISIETCS U3y4YEHHUE MaTeMaTU4eCKUX MOJEIEH, METOIOB, COBPEMEHHBIX TEXHOJIOIUH
HapajuieIbHOro MPOrpaMMHUpPOBaHUs, NPUOOPETEHHE YMEHMM M HaBBIKOB MCIIOJIB30BaHMUSA Ha
IIPaKTUKE CPENCTB Pa3pabOTKM U CpEJ BBIIOJHEHUS NapajulebHBIX IPOrpaMM Ul PELIECHUs
TPYILOEMKHUX BBIYUCIIUTENBHBIX 3a/1a4.

1.2 3agauy JUCIHHUILINHLIL.

OCHOBHBIMU 3a7]a4aMH Kypca SIBJIIETCS OCBOCHHE CIEIYIOMINX TEM:
BBenenue B mapamienbHy0 00paboTKy JaHHBIX.
[TpuHIMIIBI TOCTPOCHHUSI TAPAIIICIBHBIX BHIYUCIUTEIBHBIX CUCTEM.

Opl"aHI/I3aI_II/I$I IIporpaMm Kak CUCTEMBI IIPOLECCOB.

[TapamiensHOE TPOrpaMMHUPOBAHKE JIJISE CUCTEM C OOIIEH TaMAThIO.
Cucrema MPI.
[TpuHIMIIB pa3paboTKH MapauieIbHBIX AITOPUTMOB U IIPOTPAMM.
Mogenu GyHKIIMOHUPOBAHUS NapaUICITBHBIX TIPOTPaMM.
[TapanienbHbIe AJITOPUTMBI PEIICHUS TUTIOBBIX 3a7ad.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrpaMMBbl.

JucuuriiuHa OTHOCUTCS K BapuaTuBHOM yactu O6soka b.1 Jlucuurimast (Moxymn).
JucuuninHa B3auMoIeHCTBYeT 17151 GOPMUPOBAHUS KOMIETSHIIMA ¢ AUCIUILTHHAME Teopust
rpadoB U €€ MPUII0KEHUSI.
TpeboBaHueM K «BXOAHBIM» 3HAHMSIM SIBIISETCS MOHUMaHUWE OCHOB apXUTEKTypsl OBM u
CETeBBIX TEXHOJIOTHH, BlIaJICHUE OCHOBAMH MPOrpaMMHpOBaHus Ha si3bikax C/C++ u Java.

1.4 IlepedyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHsI 110 JUCIHHIIIHHE, COOTHECEHHBIX €
IUVIAHMPYEMBbIMHU pe3y/1bTaTaMHU 0CBOECHMSI 00pa30BaTeIbHOM MPOrpaMMbl.

W3yuenue qaHHOM yueOHOM TUCIMITIIMHBI HalpaBlIeHo Ha (OpPMUPOBaHHUE y 00yJaromuxcs
npodeccroHaNIbHBIX KOMITETEHIUI

Ne | Unpexc Conepxanue B pesynbrare nzydenust yaeOHOM TUCIUTUTAHBI
LI | KOMITIET | KOMITICTCHIIMH (HJIN o0yyaronyecst T0IKHbI
. EHIIMH e€ JacTn) 3HATD yMeTh BJIAJIETh
1. | TIK-3 CrocoOHOCTBIO 3HaTh peann30BbIBaTh BIAJIETh
KPUTHUICCKU anmapaTrHbie U | IapajuiesIbHbIC TEXHOJIOTUSIMU
MIEPEOCMBICITUBATD MPOrpaMMHBIE nporpaMMbl  Ha | CO3JIaHUs
HAKOIIEHHBIE OIIBIT, | ACIIEKTHI JIOKaJIbHOM MHOTOIIOTOYHBIX
HU3MEHSTh pu | peanu3anuu KOMITBIOTEPE WM B | IPUIOKEHUH  JUIs
HEOOXOAMMOCTH BHUJI | Tapalien3Ma, CeTH pabouux | cucteM ¢ oOIIei
U XapakTep CBOeH | 3HATh CTaHIIMI W YMETh | aMSThIO;
npodeccuoHanbHON | (hopMasbHBIS HU3MEHSTh NP | BIAJIETh
JIEATEIIbHOCTH. MOJICITH HEOOXOIMMOCTHU WHCTPYMEHTAIbHBI
MapajuIeIbHOTO BHJT W XapakTep | MU CpEICTBAMH
MPOrpaMMHUPOBaH | CBOEH napayienbHbIX
us; po(eCCHOHANBH | BEIYACITUTEILHBIX
3HaTh TPHUHIMIGI | O JEATEILHOCTH | U
OpTraHu3aIuu CYIIEPKOMIIBIOTEPH
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No | Unneke Conepxanue B pesynbrare usydenust yaeOHOM TUCIUTUTMHBI
L. | KOMIET | KOMIETCHIUH (WIn oOyyaronrecst T0JIKHbI

SHIIUU e€ 4yacTH) 3HATh yMeTh

BJIAJCTh

B3aUMOIEHCTBUS
ACUHXPOHHBIX
MIPOIIECCOB

3HaTh OCHOBHEIE
MOIXObI n
METOIBI
pacnapajuieIuBaH
U aJTOPUTMOB.

bIX CUCTEM.

2. CTpyKTypa U cofepkaHue JUCHHUIINHBI

2.1 PacnpeesieHne TPy10éMKOCTH JUCUMILJIMHBI 10 BUAAM PadoT.

OO0mast Tpyno€MKOCTh TUCIMILIMHEI cocTaBisieT 3 3a4.ea. (108 gwacoB), ux pacnpeneneHue

o BUAaM padoT mpenacTaBieHo B Tabmuie (s ctyaeHtoB ODO).

Bun yuebnoit pabothl Bcero CemecTpsl
4acoB (uackl)

KonrakTHasi pabora, B TOM 4ncie:

AyIMTOpPHBIE 3aHATHSA (BCEro):

3aHATHSA JIEKIIMOHHOI'O THIIA 16 16 -

JlaboparopHbie 3aHATHUS 48 48 -

3aHATHS CEMUHAPCKOTO TUIIA (CEMHHAPBI,
IPaKTUYECKHUE 3aHSITHSI)

HNuas koHTaKTHasi padora:

Kontposbs camocrositenbHoil pabotsl (KCP)

[Tpomexxyrounas arrecranus (MKP) 0,3 0,3

CamocTosiTeIbHAN paﬁoTa, B TOM 4YHuCJI€C:

Kypconast pabota - - -

[TpopaboTka yueOHOTro (TeOpEeTUIECKOr0) Marepuaa 2 2 -

BrinonHeHne HHIUBUAYaTbHBIX 3a1aHUH (TIOATOTOBKA

N . 4 4 - - -
COO0OIIEHUH, Mpe3eHTalui)
Pedepar - - - - -
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 2 2 - - -
KonTpoJs:
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh yac. 108 108 - - -
B TOM "HC/Ie KOHTAKTHAst | o 43 | 643
pabora
3a4. el 3 3

[Tponenypa mpoMeKyTOYHON arTecTalluy IPOXOAUT B (popMe 3K3aMeHa.

2.2 CTpyKTYypa IMCHHUIINHBI:

Pacnipenenenne BuaoB yueOHON pabOTHI U UX TPYIOEMKOCTH TI0 pas/ienaM JUCIUILUIHHEIL.

4




Paznensl nucuumuivHe, n3ydaeMelie B 8 cemectpe (ouHas hopma).
Bua npomexyTo4HOH arrecTaluu: SK3aMeH.

KosmuecTBO 4acoB
AynuropHasi| BHeaynuropHas
Ne HanmeHoBaHHe Pa31e/oB padora padora
Bcero KOHTPO
J | JIP | CPC
JIb
[TpUHIUIIBI TOCTPOCHHUS MapajLICIbHBIX
1. [ prm P P 26| 4 | 12| 2 8
BBIYMCIIUTEIIBHBIX CHCTEM
[TapannensHOe MPOrpaMMHUPOBAHUE B CHCTEMAX C
2. pat porpavivup 26| 4 | 12| 2 8
o01el MaMsIThIO
3. |[TapamnenbpHOe mporpammupoBanue Ha ocHoBe MPI 26 | 4 | 12 2 8
BBenenne B METOABI NTApAICILHOTO
4, A ARLIAD 207 4 |12 | 2 | 117
POrPaMMHUPOBAHUS
5. |Kontpousb camocrositesnibHol padotel (KCP)
6. |[Ipomexyrounas arrecrauus (MKP) 0,3
HToro no AUCHMIIINHE: 108 | 16 | 48 8 35,7

[Mpumeuanue: JI — nexmun, [13 — npakTrueckue 3anstus / cemunapsl, JIP — maboparopHeie 3aHsATHS,

CPC — camocrosiTenbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3aejaoB IMCHUIIAHBI:

2.3.1 3aHgaTud JeKIMOHHOI0 THIIA.

Ne  |HaumenoBanme |Coaep:kanue pasaea ®opma
pa3aena TEKYIIero
KOHTPOJIA
1 [TpuHIMIBI OrpaHuyeHHs Ha YacTOTY ITPOLIECCOPOB U 3agaun
MOCTPOCHHS MHOTOSIIEPHOCTb, CIIOKHBIE M IIPOCTHIE S/Ipa.
napamnensHelx | [lyTu gocTkeHus napauuienusma.
BBIUUCIIUTENLHBIX | ADXUTEKTYpa BEIYMCIUTEIBHBIX CHCTEM CTaTHYeCKast
cHCTEM U TMHAMHUYecKasi KOHBeHepu3alus.
BekTopHbIe BBIYHCICHUS.
Cucremaruka OiaMHHA.
[TpuMepbI CynepKOMITBIOTEPOB U KJIACTEPOB.
MopnenupoBaHue U aHAU3 NapaIeIbHBIX
BBIYMCIICHUM.
2 [Mapannensnoe  |IIporeccsl u MOTOKH. 3anaun
nporpammupoBad |[Toroku Windows, kputudeckue cekiuu u cemadopsi.
ue B cucremax ¢ |[ToToku POSIX, MBIOTEKCHI.
obmieit mamsateio | OpenMP.
[Toroku Java, cuaxponuszanus. TpaH3aKIIMOHHAs
namste Clojure.
3 [TapannensHoe Hacrpoiika MPICH2. 3anaun
nporpamMmupoBat | CTpykTypa nporpammsl MPI.
1€ Ha OCHOBE Oynkun MPI.
MPI
4 BBenenue B IToxcuer uncna Pi. 3agaun




METOJIBI YMHOKEHUE MaTpUIbl Ha BEKTOP.
HapajuleIbHOTO | YMHOKEHHE MaTpull.
IPOrpaMMHUPOBAH

ust

Ne  Paszpen Tema nexuuun ConeprkaHue JIEKIIMU

JEKII

uu

1. ITpuHIUIIBL Apxurekrypa OrpaHuyeHus Ha 4acTOTY IIPOLIECCOPOB U
HOCTPOCHHUS napauIeIbHbBIX MHOTOSIZIEPHOCTb, CJIOXKHBIE M IPOCTHIE S/IPa.
napajyieNIbHBIX  BBIYMCIUTENBHBIX  [lyTH mocTmkeHus napaiiennsma:

BBIYHCIIUTENIBH  CHCTEM - KOHBeWepbl, apajuienbHas padoTa y3/I0B

BIX CUCTEM npoueccopa, npepsiBanus, DMA;
- iApa, TOTOKH U TPOLIECCHI;
- MYJIBTHIIPOLIECCOPHOCTH, O0IIast MaMsTh;
- MYJIBTUKOMITBIOTEPHI, pa3/iesisieMast HaMsTh.
Cucrtemaruka OnuHHA, TeTATU3AIHUS.
Crarnueckas M JUHaMUUECKast KOHBEHepH3aIusl.
BekTopHbIe BBIYHCICHHUS.
Breruncnenus na GPU.
[TpuMepbI CynepKOMITBIOTEPOB U KJIACTEPOB.
OOcyxaeHue 3a1a4 napaieIbHOTo
IPOTPaAMMHUPOBAHUS U TTAPAIIICIIEHBIX BHIYUCICHUH.

2. [puHIMTIBI MonenmupoBanue 1 MoJenupoBaHHe M aHATN3 TapaUICIbHBIX
[IOCTPOCHUSA aHanus3 BBIYMCIICHHI:
napaulebHBIX  MapauIeIbHbBIX - rpad onepanu-onepaH/Ibl
BBIYUCIIUTENIFH  BBIYMCIICHUN - OTIpeIeIeHNE BPEMEHH BBITTOJIHEHHS
BIX CHCTEM napauIeIbHOTO aJIrTOpUTMA

- yckopenue, 3h(HEKTUBHOCTh U CTOMMOCTH,
pUMEpPbI

- 3aKk0H Ampais, 3akoH ['ycraBcona-bapcuca.
N303¢pdextuBHOCTD, TpUMEp pacueTa [1u.

3. [Tapannenshnoe IIpoueccs u notoku, Ilponeccst n noroku. CoctosiHue noroka. Konrekct
nporpammupoB  Windows nporecca u noroka. Jeckpunrtopsl. [loToku sapa u
aHue B [0JIb30BaTENIbCKUE  MOTOKU.  Omepanuu  Haj
cUcTeMax ¢ nporeccamu 1 morokamu B Windows.
obweit
aMsITBIO

4. [Mapamiensuoe Ilpomeccst Unix u Omeparnuu Haj mporieccamu ¥ notokamu B Unix.
nporpamMmmupoB  motoku Pthreads, [TnanupoBanue, QJITOPUTMBI TUTAaHUPOBAHHMSI.
aHWe B TUTAHUPOBaHHE U Kpurepun onenkn. CunxpoHmzanus. Perienue
cucTeMax ¢ CHUHXPOHH3AIH 3ajjad4d  B3aMMHOTO HCKItoueHus. Kputuueckue
o0rei cekimu U cemadopsl Windows. Merotekcsl B Linux.
aMsITBIO [TIpoGneMbl  CHXpOHHW3AIMHM:  TOHKH,  TYIHKH,

3a0pOIIICHHBIE 3aMKH.

5. [Tapannensnoe OpenMP Mopnenb, crnemudukands U TOpUMEpPbl  pabOTbI
MIPOrpaMMHUPOB oubmoTexu OpenMP.
aHue B
cUCcTeMax ¢




o0mren

MaMSTBIO
6. [Tapannensnoe  MPI Mopnenb, cnenudukanus 1 npumepsl padotsl ¢ MPI.
IPOrpPaMMHUPOB Omnepanuu nepegadul TaHHBIX.
aHKe HA OCHOBE
MPI
7. [Tapamnensnoe  MPI Tunet B MPIL.  Tpynmbl, KOMMYHUKATOpBl |
MIPOrPAMMUPOB BUpTYyabHbIe Tononoruu MPI.
aHUE Ha OCHOBE
MPI
8. Beenenue B YMHOXEHHE MaTpULIbl Ha BEKTOP.
METOIBI YMHOKEHUE MaTpHII.
napauieIbHOTO OnTumu3anus OJHOMOTOYHOTO YMHOXKEHUS: KeIl
POrpaMMHUPOB npoueccopa, memset.
aHus JlenTounas cxema, mpumep MPI.
YMHOkeHHe Mmarpul: anroput™m dokca, anropurm
K>HHOHa.
MarpuuHoe nipeacrasienue rpados. 3amada moucka
BCEX KpaTyalllinx IMyTeu.
9. BBeneunue B
METOIBI
napauiebHOTO
IPOrPaMMHUPOB
aHus

2.3.2 3aHATHA CEMUHAPCKOIO THIIA.

He npenycmotpensl

2.3.3 JlaGopaTopHble 3aHATHS.

Ne  Pazpen Tema Coaep:xanue J1adopaTopHOro dopma
3aHs J1a00paToOPHOIo 3aHATHA TeKyLIero
THS 3aHATHA KOHTPOJISA
1. [MTapannenshoe  IToroku Windows. Paz6op npumepoB paboThI ¢ 3amaun
IpOTPaMMHUPOBA MOTOKAMH, KPUTHIECKUMHU
HHE B CUCTEMax CeKIUSIMU U ceMadopami.
¢ o01en
aMsITBIO
2. [Mapannensuoe  IToroku Windows Peanu3zanust yMHOXKEHUS BEKTOpa | 3a/1a4u
nporpaMMupoBa 3anada 1 u 2. Ha yucno. Peanuzanus
HHE B CHCTEMax CKQJIIPHOTO YMHOXKEHHSI
¢ obmeit BEKTOPOB.
NaMsITBIO
3. [Mapanmnensnoe  IToroxu Windows Peanuzanus yMHOXKEHUSI MaTPUIIbI  3a1auu
porpaMmMupoBa 3azgada 3 u 4. Ha BekTop. Peanuzanus
HHE B CUCTEMax YMHOXEHHS MaTpHIL.
¢ o01meH




HaMATBIO

4, [Mapamnensnoe  Ilotoku Pthreads 8 Pa36op mprmepoB paboThI ¢ 3amaqn
nporpammuposa | Linux. MMOTOKaMHU ¥ MBIOTEKCAMH.
HUE B CUCTEMax
¢ obmeit
NaMSThIO
5. Mapamnensuoe Iloroku Pthreads Peanu3anus yMHOXKEHHsI BEKTOpa  3aa4yu
nporpaMmupoBa 3azgada 1 u 2. Ha yucio. Peanuzanus
HUE B CHCTEMaX CKaJSIPHOTO YMHOXKCHHSI
¢ o01eNn BEKTOPOB.
MaMSTBIO
6. [Mapamnensuoe  IToroku Pthreads Peanuzaius yMHOXKEHUSI MaTpULIbl | 3a]1a4n
nporpamMmmupoBa 3anada 3 u 4. Ha BekTop. Peanuszanus
HUE B CUCTEMax YMHO)KEHHUS MaTPHLL.
¢ obOmeit
aMSThIO
7. [TapannensHoe  BBeneHwue B Paz6op npumepos. 3anaun
nporpammupoBa OpenMP.
HUE B CHCTEMaX
¢ o01en
MaMSTBIO
8. [Mapamnensnoe  OpenMP 3amaya 1 1 Peanmusanms yMHOXEHHUS BEKTOpa  3ajauu
IporpaMMupoBa 2. Ha yncio. Peanuzanus
HUE B CHCTEMaX CKaJSIPHOTO YMHOXCHHSI
¢ o01en BEKTOPOB.
MaMSTBIO
9. [Tapannensnoe  OpenMP 3amaua 3 u  Peanuzanusi yMHOXKEHHS MaTpULIbI | 3a1a4u
nporpammupoBa 4. Ha BekTop. Peanu3anus
HUE B CHCTEMax YMHOXKEHHUS MaTPHUIL.
¢ o01en
MaMSThIO
10. IMTapamnensaoe | IloTokm Java. Pa36op npumepos. 3anaun
pOrpaMMHUpPOBa
HUE B CHCTEMaX
¢ obmeit
MaMSTBIO
11. IlapannensHoe  Java3zamawa 1 u 2. Peanu3zanus ymMHOXKEHUS BEKTOpa | 3aiadu
POrpaMMHUPOBa Ha yncio. Peanm3arus
HUE B CHCTEMax CKaJISIPHOTO YMHOXKECHHUSI
¢ o01en BEKTOPOB.
MaMSTBIO
12. IlapamrnensHoe | Java3amava 3 u 4. Peanuzanus yMHOXEHUST MaTpUIIBI | 3a7auu
pOrpaMMHPOBa Ha BekTop. Peanuzanus
HUE B CHCTEMax YMHOXKEHUSI MaTPHIL.
¢ o0I1eH
MaMSTBIO
13. Ilapamrensnoe | Baenenue B MPI. Hacrpotika MPICH2. Pa36op 3amaun
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14.

15.

16.

IpOTrpaMMHUpPOBA
HHE Ha OCHOBE
MPI

[TapannensHoe
porpaMmmMupoBa
HUE Ha OCHOBE
MPI

[TapannensHoe
porpaMmmMupoBa
HUE Ha OCHOBE
MPI

MPI 3amaga 1 u 2.

MPI 3amaga 3 u 4.

NunuBuyanbHbIe
3aJlaHus

MIPUMEPOB.

Peanuzanus yMHOXEHUST BEKTOpA
Ha unciio. Peanmzanms
CKaJIIPHOTO YMHO)KCHHS
BEKTOPOB.

Peanu3anus yMHOXEHUSI MaTPULIbI
Ha BeKTOp. Peanuszanuus
YMHOXEHUSI MaTpHLI.

Z[OKJ'I&I[BI, 3ammTa IPOCKTOB.

2.3.4 IlpumepHasi TEeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl - HE IPEAYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOANYECKOT0 00ecTiedeHH sl JUIS CAMOCTOATEIbHOI padoThI
00y4aIOIIUXCS MO TUCHHILTTHHE

Hepe‘leﬂb y‘leﬁHO'MeTOI[I/I‘leCKOFO o0ecrneyeHu AUCHHUIIINHBI 110

Ne Bug CPC .
BBINOJIHEHHUIO CAMOCTOSITEJIbHOI padoThl
[puHIMIBI [TporpammupoBanue Ha JAVA [Teker] : yuebnoe nmocobue / C. I.
IIOCTPOEHUA Cununa, A. B. YBapoBa ; M-Bo o6pa3oBanus u Hayku Poc.
IapajuIeIbHbIX ®enepanmn, Kybanckuii roc. yH-T. - Kpacronap : [Kybanckwuii
BBIYHCIIUTEIIbHBIX rocynapcTBeHHbI yHuBepcutet|, 2016. - 117 c. : uin. - bubnuorp.: c.
1 |cucTem 116. - ISBN 978-5-8209-1215-3
CranaapTsl 0pOpMIICHHS UCXOAHOTO KOAa IPOTpaMM U
COBPEMEHHbIE HHTEIPUPOBAaHHBIE CPeJIbl pa3paboTKU MPOrPaMMHOTO
obecreuenus: yueb.-meron.nmocodue. FO.B. Konbios, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacuomap: Kybanckwuii roc.yn-t, 2017
[MTapannensHoe [TporpammupoBanue Ha JAVA [Teker] : yuebnoe nocobue / C. I.
IIpOrpaMMHUpPOBaHUE Cununa, A. B. YBapoBa ; M-Bo o6pa3oBanus u Hayku Poc.

B cUCTEMAaXx C 00LIen
IIaMATBIO

®enepanun, Kybanckuii roc. yH-T. - Kpacnonap : [Kybanckwuii
rocyaapcTBeHHbIN yHuBepcutet], 2016. - 117 c. : wi. - bubnuorp.: c.
116. - ISBN 978-5-8209-1215-3

Crangaptsl 0OpMIIEHHS HCXOHOTO KOJa MPOTpamMmM U
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IlepeyeHb y4eOHO-MeTOANYECKOT0 OOecedeH sl JUCIUIJIMHBI 110

Ne Bun CPC .
BBITIOJIHEHUIO) CAMOCTOSITEILHOI PadoThI

obecmeuenus: yueb.-meron.nmocodue. FO.B. Konbios, A.B.YBaposa,
C.I'Cununa [u ap.] — Kpacuomap: Kybanckwuii roc.yn-t, 2017

BBeznenue B MeTobI [TporpammupoBanue Ha JAVA [Teker] : yuebnoe nocobue / C. I.
MapayieaIbHOTrO Cunnna, A. B. YBaposa ; M-Bo o0pa3oBanus u Hayku Poc.
IIPOrpPaMMHUPOBAHHUS ®enepanyu, Kybanckuii roc. yH-T. - Kpacuonap : [Kybanckwuii
rocyaapcTBeHHbIN yHuBepeuter], 2016. - 117 c. : wi. - bubmumorp.: c.
116. - ISBN 978-5-8209-1215-3

Crangapthbl 0(OPMIICHHS HCXOIHOTO KOJa IIPOTrpamMM H
COBPEMEHHBIC HHTETPUPOBAHHBIE CPEIIbI Pa3pabOTKH POTPaMMHOTO
obecnieuenus: yueb.-meroa.nmocooue. F0.B. Konbios, A.B.YBapoga,
C.I'Cunnna [u np.] — Kpacuonap: Kybauckuii roc.yH-t, 2017

Y4eOHO-MEeTOINYECKHE MAaTePUAITbI JJIsl CAMOCTOSATEIBHON paboThl 00YUAONIMXCS U3 YHhciia
WHBAIMJOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTsIMH 370poBbs (OB3) mpemocraBistorcs B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBbS M BOCIIPUATHS HH(DOpMAIIHH:

J1Jist U1 C HApYILICHUSIMH 3PCHHS:

— B TIe4aTHOU (popme yBeTMUECHHBIM IpU(TOM,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

JIns AL ¢ HapyIeHUsIMU CIlyXa:

— B [TIeYaTHOU (opme,

— B (pOopMe AIIEKTPOHHOTO TOKYMEHTA.

J1Jist U1 C HApYIIEHUSIMH OTIOPHO-JIBUTATEIIBHOTO ammapara:

— B miedaTHoi opme,

— B popMe 3IIEKTPOHHOTO IOKYMEHTA,

JlaHHBI TIepeYeHh MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA
00y4arouxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH

B coorBerctBun ¢ tpeboBanusiMu PI'OC B mporpamMma JUCLMIUIMHBI MPEIyCMaTpUBAET
HCIOJIb30BaHUE B Y4eOHOM Ipoliecce CIEAYIOUUX 00pa30BaTe/IbHbIE TEXHOJIOTUHU: YTEHUE JEKIUN
C HCIIOJIb30BaHUEM MYJIbTHUMEAMWHBIX TEXHOJIOTUH; METOJA MalbIX TpYII, pa30op MpakTHYECKUX
3a/1a4 U KEHUCOB.

[Tpu oOydeHuu UCTIONIB3YIOTCS ClIEAYIOIINe 00pa3oBaTeIbHbIE TEXHOIOTHHU:

— TexHomoruss KOMMYHUKaTMUBHOTO 0Oy4yeHMs — HampaBieHa Ha (OpMHpOBaHUE
KOMMYHHUKaTUBHONH KOMIIETEHTHOCTH CTYIEHTOB, KOTOpas sBisieTcss 0a30BOW, HEOOXOAMMOM aJist
aJlanTaluy K COBPEMEHHBIM YCIOBUAM MEXKYJIBTYPHOH KOMMYHHUKAIUH.

— TexHonmorust pa3HOypoBHEBOro (IubdepeHIMpOBaHHOIO) OOy4YeHUsI — TpeAroiaraeT
OCYIIECTBIICHUE [103HABATEIIbHON JIEATENbHOCTH CTYACHTOB C Y4YETOM MX HHAWBHUYaJbHBIX
CrocoOHOCTEH, BO3MOXXHOCTEH M WHTEpPECOB, MOOILPSS MX PEaTU30BbIBATH CBOIl TBOPYECKHIA
noreHuuan. CozgaHue W MCMIONb30BAHME JMATHOCTHYECKUX TECTOB SIBJSETCS HEOThEMIIEMOMN
4acTbIO IaHHOM TEXHOJIOTHH.

— TexHomorust MOAYILHOTO 00yYeHHS — IPEAYCMATPUBALCT JICJICHNUE COEPIKAHUS TUCIUIITUHBI
Ha JIOCTaTOYHO aBTOHOMHBIE pa3/iesbl (MOAYIN), HHTETPUPOBAHHbBIE B OOIINIA KypC.

— HWudopmanmonno-koMmmyHukamonusle  texnonorun (MKT) -  pacmmpstor  pamxu
00pa3oBaTebHOTO IpoIecca, MOBBIMAS €ro MPaKTHUYECKYI0 HaNpaBIEHHOCTb, CIIOCOOCTBYIOT
MHTEHCU(PUKAMN CaMOCTOSITEIbHOM pa0OThl ydalIMXcsi W TOBBIIEHUIO TO3HABATEIbHON
aktuBHOCTH. B pamkax VKT BeaenstoTcs 2 Buaa TEXHOJIOTHIA:
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— TexHonmorusi MCHONB30BaHMSI KOMIBIOTEPHBIX MPOrpaMM — TIO3BOJIAET APPEKTHUBHO
JOTIOJTHUTH TpOIIecC 00YUYEHUs S3bIKY Ha BCEX YPOBHSX.

— UHTrepHeT-TEXHOJIIOTUH — MPEAOCTABISAIOT LIMPOKHE BO3MOXKHOCTH  JUIsl  IIOMCKA
nHpopMaLuy, pa3padOTKU HAYYHBIX IPOEKTOB, BEJCHHUS HAyUYHBIX UCCIIEIOBAHHM.

— TexHomoruss MHAMBUAYyadM3alMU OOY4YEHHUS — IIOMOraeT peaJu30BbIBAaTh JIMYHOCTHO-
OPUEHTUPOBAHHBIH MMOJX0/, YUYUTHIBAsI HHAUBHyaIbHbIE OCOOCHHOCTH U MOTPEOHOCTH YUaIIUXCH.

— [IlpoexkTtHass TexHOJIOrMS — OpPUEHTHpPOBAHA Ha  MOJEIUPOBAHUE  COLIMAIBHOTO
B3aUMOJCHCTBUS Y4YalIUXCS C LEIbI0 pELIeHHUs 3a7adyd, KOTOpas OIpeAeNseTcs B paMKax
po¢eCCHOHAIBHOM MOATOTOBKH, BBIJEISAS TY MIIM UHYIO IPEIMETHYIO 00J1acTh.

— Texnomorusi oOy4yeHHS B COTPYJHHUYECTBE — pealIM3yeT WACI0 B3aMMHOTO OOydeHUs,
OCYILECTBIISAA KaK MHAMBUAYAIBHYIO, TaK U KOJJIEKTUBHYIO OTBETCTBEHHOCTD 3a pelIeHue y4eOHbIX
3ajad.

— MHrpoBas TexHoyOTHS — IO3BOJSET pa3BUBaTh HABBIKM PACCMOTPEHHUS psla BO3MOXKHBIX
croco0OB pelIeHus1 MpoOJeM, aKTUBU3UPYS MBIIUICHUE CTYIEHTOB U PacKpbiBas JUYHOCTHBIN
MOTEHLIMAJ Ka)KJI0TO y4allerocs.

— TexHonmorusi pa3BUTUS KPUTUYECKOIO MBIIUIEHUS — CHOCOOCTBYET (HDOPMHUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHOM KpPUTHUYECKHM OTHOCHUTHCA K HMH(QOPMALUU, YMEHHUIO
oTOMpaTh NHPOPMALHUIO [T PELLICHHs TOCTaBICHHOM 3a1auH.

KommnekcHoe uCnonb30BaHHE B YY4EOHOM IIPOLIECCE BCEX BBINICHA3BAHHBIX TEXHOJIOIMH
CTUMYJIMPYIOT JIMYHOCTHYIO, HWHTEJUIEKTYalbHYI0 aKTUBHOCTb, pa3BUBAIOT I103HABATEIbHbIC
MIPOIIECCHI, CIIOCOOCTBYIOT (POPMHPOBAHUIO KOMIIETEHIINH, KOTOPBIMH JTOJDKEH 00safarh OymyIinid
CHELIUAIINCT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA BKIIIOYAIOT B CEOS:

— paboTa B MajbIX Ipymnmnax (KOMaH/€) - COBMECTHas AESITEIbHOCTb CTYIEHTOB B IPYIIE MOA
PYKOBOJICTBOM JIMJIEpa, HAllpaBJe€HHAs Ha pelleHHe oOLel 3a1auu MyTéM TBOPUYECKOIO CIIOKEHUS
pe3ylbTaToB  MHAUBUAYaTbHOH pabOThI WICHOB KOMAaHIBl C JICJICHHEM TIIOJIHOMOYHHA U
OTBETCTBEHHOCTH;

— INPOEKTHAs TEXHOJOTHs - WHIMBHIYyaJbHAas WM KOJJIEKTHBHAs JESITEIbHOCTb IO OTOODY,
pacnpefesieHuI0 U CUCTEMATU3allud MaTepuaja 10 ONpPEJCIEHHOM TeMme, B pe3yibprare KOTOpou
COCTABJISIETCS IIPOEKT;

— aHanu3 KOHKPETHBIX CHUTyallMd - aHajiM3 peajbHbIX MPOOJIEMHBIX CUTyallMd, HMMEBIIMX
MECTO B COOTBETCTBYIOIEH oO0nactu mpodecCHOHAIbHON NeATEeNbHOCTH, M IOUCK BapHaHTOB
Jy4IIUX PELICHUN;

— pa3BUTHE KPUTHUYECKOTO MBIIIJIEHUS — oOpa3oBaTeibHasl JAesITeIbHOCTh, HalpaBlIeHHas Ha
pa3BUTHE Yy CTYIEHTOB Pa3yMHOIO, Pe(IEKCUBHOTO MBILIUIEHUS, CIIOCOOHOTO BBIJIBUHYTh HOBBIE
UJEU U YBUETH HOBBIE BOZMOYKHOCTH.

[lonxon pa30opa KOHKPETHBIX 3aJad M CUTyallUd IIMPOKO HCHOJB3YyeTCs  Kak
IpernojiaBaTeNieM, TaKk M CTYyJEHTaMHM BO BpeMs JIEKIMH, JJaOOpaTOpPHBIX 3aHATUH M aHalIn3a
pe3yIbTATOB CAMOCTOATEIBHON PaboThl. DTO 00YCIOBICHO TEM, YTO MPHU UCCIICIOBAHUH U PEIICHUN
KaX/10l1 KOHKpETHOH 3aJJaudl UMeeTCsl, KaK MPaBUII0, HECKOJIBKO METO/I0B, a 3T0 TpedyeT pa3dopa u
OLIEHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaI[Hil.

KOJIMYECTBO
Hcnons3yemble MHTEpAaKTUBHBIE 00pa30BaTeIbHbIE
Cemectp | Bug 3anarus MHTEPaKTUBHBIX
TE€XHOJIOTUU
JacoB
[IpakTrueckue 3aHATUA B pexuMax
8 JI, JIP B3aMMOJICWCTBUSL «IIPENOJAABATENIb — CTYICHT» HU 14
«CTYZIEHT — CTYJICHT»
HToro 14

Tembl, 3amaHusi W BOIPOCHI JJISi CaMOCTOSITENIBHOM pPaOOThl MpHU3BaHBl CHOPMHUPOBATH
HaBBIKM TIOMCKa HWH(POPMALMU, YMEHHsS CaMOCTOSTENBHO pacIIupsTh M YIIyOJATh 3HAHUS,
ITOJIyYEHHBIE B XOJI€ JICKIIUOHHBIX U MPAKTUYECKHUX 3AHITHIM.
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[Toaxon pazbopa KOHKPETHBIX CUTYaIUH IUPOKO UCHONb3YETCs KaK MpernogaBaresieM, Tak U
CTyACHTaMHU IIPH MPOBEACHUH aHAJIM3a PE3YIIbTaTOB CAMOCTOATENbHOM paboThI.

JUia Ui ¢ OrpaHUMYEHHBIMM BO3MOYKHOCTSIMHU 37I0POBbsl IIPEJYCMOTPEHA OpraHMu3alus
KOHCYJIBTAllU{ C UCIIOJIb30BAHUEM AIEKTPOHHOMN TTOUTHI.

JUis un ¢ HapyIeHUsIMU 3pEHMSL:

— B II€YaTHON (pOopMe YBEIHMUCHHBIM MIPUDTOM,

— B (popMe 31EKTPOHHOIO JOKYMEHTA.

Jl1s 1AL ¢ HapyIueHUusIMM CllyXa:

— B IleyatHou opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUis iy ¢ HapyleHUsIMU OTIOPHO-/IBUTATENILHOTO allapara:

— B TIeYaTHOU (opme,

— B (popMe 31EKTPOHHOIO JOKYMEHTA.

Jis num ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMH 370POBBSI IIPEAYCMOTPEHA OpraHU3aIus
KOHCYJIBTallU{ C UCIOJIb30BAHUEM IEKTPOHHOMN IOUTHI.

JlaHHBI TIepedeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTa
00yJaromnuxcsl.

4. OueHOYHBIE CPEACTBA JJIA TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH M IPOMEKYTOYHOM
aTTeCTALMH

4.1®DoH] 01IeHOYHBIX CPEICTB /ISl MPOBEIEHUs] TEKYIIEro KOHTPOJIS.

1. 3agaun

B xoj1€e BBINIOIHEHMST Ta00OPATOPHBIX Pa0OT CTYAEHTAM IPEIaraeTcst ¢ IOMOIIBIO IISITH TEXHOIOTHiA
napasuieIbHOTO MPOrPaMMHUPOBAHHMS BBIIOJHUTH YETHIPE 3a/1aHKs: YMHOXKEHHE BEKTOPA Ha YKCIIO,
CKaJISIPHOE TPOU3BE/ICHIE BEKTOPOB, YMHOKEHNE MATPHIILI Ha YHCIIO, IPOM3BEICHUE MATPHIL.
Texuonoruu: nmoroku Windows, moroku Pthreads, moroku Java, OpenMP, MPI. Pe3ynbrarst
BPEMEHH BBITIOJIHEHHSI HA OJJHOM M TOM K€ 00beMe BBIUHCICHHI HEOOXOIMMO 3aMEPSATH Ha OTHOM,
JIBYX M Y€ThIPEX MOTOKaX, 3aMKUCaTh B TAOIHUITY U POAHATU3UPOBATD.

2. IIpoeKTsl.
CTYIIGHTaM npeaIara€TCs BBIIIOJHUTD ITPOCKTHI B KOMaHaXx 2-3 YCJIOBEKA, ITOATOTOBUTH U
3aLUTUTH TOKJIAI IO TEME MPOEKTA, IIOATOTOBUTH TE€3HCHI IJIsl yYaCTHsI B CTyAECHUYECKOU

koH(pepeHuun OKTullM unu crarsio A nyOauKaluu B )KypHalie, OnyOINKOBaTh HCXOIHBIA KO
Ha GitHub.

TeMbl IPOEKTOB:

1. MMX/SSE

C nmomo1IbI0 BEKTOPHBIX HHCTPYKLUH niporieccopa MMX unu SSE BBIIOTHUTH OJHY U3 ONeparuii:
- CKaJIsIPHOE IIPOU3BEJIEHUE BEKTOPOB;

- YMHOXE€HHUE MaTpHII;

- HAXO0XJCHUE MUHUMYMa;

[IporecTupoBaTh Ha 0OJIBIIIOM 00BEME JAHHBIX U CPABHUTH C OJJHOTIOTOYHOW peann3aiuei.

2. OpenCL

C nomomnibio OpenCL BBINOIHUTE OHY U3 ONEepaluid:
- CKaJIIPHOC MPOU3BCACHUC BEKTOPOB,

- YMHOXXCHUEC MATPHII;
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- HaXOKJCHNE MUHUMYMA;
[IpoTectupoBaTh Ha OOJIBIIOM 00bEME TAaHHBIX U CPABHUTH C OJJHOMIOTOYHON peanu3anueii.

3. Nvidia Cuda

C nmomomipio Nvidia Cuda BBITOTHUTE OJTHY M3 OTICPAIIHA:

- CKQJIIPHOE TIPOU3BE/ICHNE BEKTOPOB;

- YMHO)KEHHUE MaTPHIL;

- HaXOXKJICHIE MUHUMYMa;

[TporecTrpoBaTh Ha OOJIBIIOM 00BEME JIAHHBIX U CPABHUTH C OJTHOIMIOTOYHON peain3anuei.

4. WebCL

C nomortipio WebCL BBITOTHATE OTHY U3 OTNEPAIIHIA:

- CKaJIIPHOE IIPOU3BENICHUE BEKTOPOB;

- YMHOXCHHUE MaTPHLI;

- HaXOKJCHNE MUHUMYMA;

[IpoTectupoBaTh Ha OOJIBIIOM 00bEME TAaHHBIX U CPABHUTH C OJJHOMOTOYHON peann3anueii.

5. Web Workers

C nomomuisio Web Workers BBIITOJIHUTE OJIHY U3 ONEPALIANA:

- CKQJIIPHOE MPOU3BEICHUE BEKTOPOB;

- YMHOXEHHUE MaTpPHILI;

- HAXO0KJICHUE MUHUMYMa;

[IpoTtecTrpoBath Ha 6OJIBIIOM 00BEME JAHHBIX U CPABHUTH C OJTHOMIOTOYHOM peaau3amuei.

6. Cilk

C momorpio Cilk BBITOTHATE OJHY U3 OIIEPAIIHIA:

- CKaJIIPHOE IIPOU3BE/ICHUE BEKTOPOB;

- YMHOXEHHUE MaTpHILI;

- HaXOKJ€HNE MUHUMYMa;

[IporecTrpoBaTh Ha 00JILLIOM 00BEME TaHHBIX U CPABHUTH C OJJHOIIOTOYHOW peanu3aluen.

7. TBB

C nomomnibto TBB BEINOMHUTE OAHY U3 ONEepanuii:

- CKQJIIPHOE MPOU3BEJICHUE BEKTOPOB;

- YMHOKEHUE MATpHULL;

- HAXO0KJICHUE MUHUMYMa;

[TporecTupoBaTh Ha OONIBIIOM 00BEME TaHHBIX U CPABHUTH C OJTHOTIOTOYHOM pean3ainei.

8*. Hamucatp mporpammy, IepeHOCSIIYIO 3allyIIeHHbIH MPo1ecc ¢ OJHONW BUPTYaTbHONW MAIIMHbI
nox ynpasienuem OC Linux Ha apyryio.

9*. PeanuzoBarh nmpuMep napajiebHOM 00paboTku naHHbIX Ha maTdopme Android.

10*. Peanu3oBath nmpuMep napajuieibHOW 00padoTku qaHHBIX cpeactBamu Trik DSP wm
STM32F4 DSP.

11*. PeanuzoBatb nonb3oBarenbekre notoku it OC Linux win Windows.
12*. Peanu3oBaTh MHOTOITIOTOYHOCTh Ha MUKpOKOHTpoJuiepe STM32 (sapo Arm Cortex).

13*. 3agaua B karanore 1.NStars — IOMCK ONITUMAILHOTO MapUIpyTa U apaMeTPOB MUCCHH T10
UCCIIEZIOBAHMIO 3BE3]] U TIOUCKY BHE3EMHOMN KU3HH.
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14*. Peanu3oBath MporpaMMmy IMoMcKa ONTUMAIBHOM pa3pe3KH 3alaHHOTO MPSMOYTOJIbHUKA (JICHTA)
WJIM MHOKECTBA 3a/IaHHBIX IPSIMOYTOJbHUKOB (JINCThI) HA MHOXECTBO 33JaHHBIX BBITYKJIBIX
MHOTOYroJIbHUKOB. [Ipu pa3peske Bce 3a1aHHBIE BHITYKIIbIE MHOTOYTOJIBHUKH HE JTOJKHBI
nepecekarbcs. bonee onTUManpHOM cuuTaeTcs Ta pa3peska, pu KOTOPO BeICOTa
WCTOJIH30BAHHOTO MPSIMOYTOJIbHUKA MEHbIIIE (JICHTA) WM KOJIMYECTBO UCTIOIH30BAHHBIX
PSIMOYTOJIbHUKOB MEHbIIIE (JINCTHI).

15%*. 3amaya B karanore 2.MedClassify — knmaccudukanuss METUIIMHCKUX YCIIYT.

16*. Peanu3oBats nmapasuienbHOe 00y4eHNE U pacIio3HaBaHUE N300paKEHUH CBEPTOYHBIMU
HelipoHHBIMHU ceTssMu 1o 6a3e ImageNet.

17*. Peanu3oBaTh mpo3pauHo napaiiesnbHoe Beraucienue findall, label wim nctuaHOCTH TpeuKkaTa
B SWI Prolog ¢ ucnonb3oBanuem notokoB Ha CPU niu GPU.

18*. PeanuzoBath OMOIMOTEKY Ui MTPO3payHbIX mapaienbHbix Beruncinenuii Ha GPU B Clojure.

19*. Hantucath npuiioxeHue, onpeaesstonee Ha3BaHue KOMIIAaHUU WK UM (HU3. TUIa 1Mo
[IOYTOBOMY aJIpecy.

20*. HarucaTh BeO-CEpBUC, ONPENEISIONINI 1TOJT BIIaJIeiblla aKKayHTa B MHCTarpaMme.

21%*. HanncaTh NpuiioKeHue JIIsl aBTOMaTUUYECKOIro yIpaBIeHUs KamMnaHusaMu B Snaexc Jupekr
JUIsl UHTEPHET-Mara3uHoB.

22%*, PeanuzoBath O6y‘lCHI/Ie H PACIIO3HABAHUEC I'OJIOCOBBIX KOMAHA AJIA MOOMIIBHBIX pO6OTOB.

23%*, Hanucarte IMPUITOKCHUC IS ITOUCKA CXOXKUX I10 ITapaMeTpaM aKKayHTOB B COLl. CCTAX C
3aJaHHBIM MHO>XECTBOM aKKayHTOB.

24%*, Peann3oBaTh JIOKAJIU3AIMIO U ONPECICHHE pa3MepOB OrKaifiero o0beKTa mo
M300paXEHUIO C IBYX KaMep U JaHHBIM JaTYUKOB PACCTOSHUS B PEaTbHOM BpEMEHH.

25%*. Peanu3oBaTh YT€HUE JIOPOKHON pa3METKU B pealibHOM BPEMEHH JUIsl MOOMIBHOTO poloTa.

26*. Peanu3oBaTh MalllMHHOE 06yquI/Ie OINTUMAaJIbHOM NOXOAKH HA MECTHOCTH JJI1 MHOTOar€HTHOM
CUCTEMBI XCKCAaII0a0B.

27*. Peanu3oBaTh MalllMHHOE 00y4YeHHE ONTUMAJIbHBIX TAPaMETPOB €3]1bI 110 JINHUU JJIs
MHOT'OAar€HTHOW CUCTEMBI KOJIECHBIX POOOTOB.

28*. Peanu3oBaTh CHCTEMY pacro3HaBaHUS JKECTOB MO JAHHBIM OT MEPUYaTKU C TaTYMKaMH H3ruda
Ha MaJbliax.

29%*. Peanu3oBaTh CHCTEMY paclo3HaBaHUS JKECTOB MO JAaHHBIM OT JAaTUYUKOB cMapT(doHa.
30*. Peann3oBaTh cUCTEMY COCTABJICHHS ONTHUMAJIBHBIX paclUcaHuil 1715 GpaKyabTeTa.

31*. Peanu3oBaTh nojcucTeMy IJIaHUPOBaHUS OTITYCKOB At CRM.
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32%*, Peann3oBaTh CUCTEMY TUTAHMPOBAHUS 3aKa30B MocTaBiukaM st MonCkian, Kinacc365 wim
1C: Ilpennpusitue.

33*. Peanu3oBath cepBep UIs yIpolieHHo# Bepcun nporokosa ModBus o TCP/IP (6unapHblit u
ASCII Bapuanrt), UDP, Be6-cokeTsl u kueHToB Ha C/C++, Java, Android u JavaScript as
OJJHOBPEMEHHOM 3aIMCH U YTCHHUS JAHHBIX 110 Pa3HbIM MPOTOKOJIaM.

4.2 @DoHJ OLIEHOYHBIX CpPpEaACTB 1Jisl IPOBECACHUSA l'lpOMe)KyTO‘IHOi/i arTreCcranuu.

BOHpOCBI JJIA HpOMG)KyTO‘-IHOfI aTTeCTalli 110 UTOraM OCBOCHUSA AUCLIUIIIINHBI.

1.YpoBHHU pacnapajieBaHMs BBIYMCIEHUIN: HE3aBUCUMOCTb Y3JIOB,
KOHBelepu3anus, napajuleibHble U PACIIPEICIICHHBIC BBIYUCICHUS.
Onpenenenre NOHIATHN: TapaJUIEIbHbIE BBIYUCICHUS, CYIIEPKOMITIBIOTED,
KJIacTep.

2.Heo6x01MMOCTh BBICOKOIIPOU3BOAUTEIbHBIX BbIUUCIIEHUN. [[pruunHbI
OrpaHUYEHUS POCTa TAKTOBOW 4acTOThI IporieccopoB. Kitaccuduxanus
®nunna (SISD, SIMD, MISD, MIMD), nonstre MyJabTHITPOLIECCOPOB 1
MYJIBTUKOMIIBIOTEPOB.

3.CISC- u RISC-nponieccopsl. OcHoBHBIE 4epThl RISC-apXuTeKTypHI.
4.11oBbIIEHNE IPOU3BOAUTEIBHOCTH IIPOLIECCOPOB 3a CUET KOHBEHEPHU3ALIUH.
YcnoBus onTUMalibHOTO (PYHKIIMOHUPOBAHMSI KOHBEHEpa.
5.CynepkoHBeliepHbIE U CylIEpCKaJIIpHbIE IIpoLeccophl. Boinenenue
HezaBucuMo pabotaromux ycrpoiicts: U, FPU, MMU, BPU.

6.I1oBpIIIEHNE TPOU3BOIUTENBHOCTHU MPOLIECCOPOB 3a CYET BBEICHUS
Konr-namsty. Kommm: enunbtii, ['apBapackuii, ¢ mpsMoii 3amichio, ¢ 00paTHOM
3aIUCHIO.

7.CornacoBaHue K3IIeH B MYJITBTHITPOIIECCOPHBIX CUCTEMAX C OOIIeH MaMsThIO.
8.ITporpamma, nporueccop, npouecc. OCHOBHBIE COCTABIIAIOLIUE MPOLECCa,
COCTOSIHMS TTpoIiecca.

9.Bunel pecypcoB: anmnaparHble, IPOrPaMMHBIE, aKTUBHBIE, [IACCUBHBIE,
JIOKaJIbHBIE, pa3/ieisieMble, TOCTOSHHbIE, BpEMEHHbIE, HEKPUTHUYHBIE,
KPUTHYHBIE.

10.Tunbl B3aMMOICMCTBUS TTPOIIECCOB: COTPYAHUYAIOIINE U KOHKYPHUPYIOIIHE
npouecchl. Kputnueckue cekum, B3aMMHOE HCKIIIOYEHHE IIPOLIECCOB (3a1a4).
[Ipo6GieMbl, BO3HUKAOIIKE IPU CUHXPOHU3AIMH 3a/1au.

11.MexaHnu3mbl B3aUMOZENUCTBUS ITpoLeccoB. Pasnensemas namsTh.
12.MexaHu3Mbl B3auMOeHCTBUS mporieccoB. Cemadopsl.

13.MexaHu3Mbl B3auMoielcTBUS npolieccoB. CUTHATIBI, COOBITHS.

14.ITotoxu (autH, threads). CpaBHeHue ¢ mporieccamu. Pecypchl, MpuOpPUTETHI.
15.Anroputm /lexkepa.

16.Co3nannie, yHUYTOKCHUE U OKUIaHKUE 3aBEpIICHUS pab0Thl MOTOKOB Windows.
17.Cunxponusanus norokoB. Kputnueckue cekunn Windows.

18.Coznanuie, yHUUTOKEHHUE U OXKHUAaHKE 3aBepIleHus paboTsl moTokoB POSIX
Threads. bapsepsie POSIX Threads.

19.Cunxponu3anus moTokoB. MBIOTEKCHI: BUABI U OTIEPAIIMU HAJl HUMH.
Maiotekcsl B POSIX Threads.

20.Cucrema MPI. ITonsitue napamnensHoil nporpammbl MPI. O6mas
xapakrepuctuka. Coznanue u 3asepuienne MPI-nporpammel. [lonyuenue
paHra nporecca u koiuuectsa nporeccon. Ctpykrypa MPI-iporpammsl.
IIpumep.
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21.Toueunsie 0OMEHBI TaHHBIMU MEX Ay TporieccaMu MPI-iporpammel. bazoBbie
tunel MPI. [Ipumep. OnHoBpemenHble ipueM U nepenada B MPIL
BydepuzoBanslii, 0;10KUpYOMINNA, HEOJIOKUPYIOIINI METOIBI TTepeaadn

JTAHHBIX.

22.KonnektuBHble B3aumozencTus npouecco MPI. [lepenada nanHbix ot
OJTHOTO TIpoIiecca BceM mporeccam. COOp TaHHBIX Ha OJHOM IPOIIECCE CO BCEX
IIPOLIECCOB.

23 . KomnekTuBHbBIE B3auMoieicTBUs iporieccoB MPIL. O6001menHas nepegaya
JaHHBIX OT OIHOTO Ipoliecca BceM mpoueccaM. O6001IeH b cO0p JaHHBIX Ha
OJTHOM IIPOLECCE CO BCEX MPOLIECCOB.

24 KonnektuBHbIE B3aumojencTBus npoueccoB MPI. Cunxponuzanus
BBIUYHCIIEHUI. ABapHilHOE 3aBEPILIECHHUE.

25.Coznanue rpynn B MPI u ynpaBnenue umu.

26.Yupasnenue kommyHukaropamu B MPI. Co3nanue u yHUUTOXKEHNE
KOMMYHHKaTOpa.

27 ITpousBoansle Tunsl B MPI. Kapra tuna. XapakrepucTuku TuIa.
28.IIpousBoansie Turbl B MPL. HenpepriBHbIi cioco0 co3panus. Perucrpanus u
OCBOOOX/ICHHE THUTIA.

29.IIpousBoansie Tumbl B MPI. BektopHsIii crocob co3nanus. Perucrpanus u
OCBOOOX/ICHHE THUTIA.

30.ITpousBoanbie Tunbl B MPI. MHIeKCHBIN crtoco0 cozmanus. Perucrpanus u
OCBOOOXICHHE THUTIA.

31.IIpousBoansie Tumsl B MPL. CTpyKTypHBIii criocob coznanus. Peructpauus u
OCBOOOXICHHE THUTIA.

32.Bupryanbnsle Tononoruu B MPI: gexkaproBa Tonomnorus.

33.Bupryansnsie Tonojoruu B MPI: Tonosnorust rpaga.

34.Texuonorust OpenMP: o611ast xapakTepucTrka, MoAelb TPOrpaMMUPOBAHUS,
MOJIENTb JAHHBIX, OCJICIOBATEIbHBIC U MTapalIeIbHBIC 00JIACTH, 3aMep
BPEMEHH.

35.Texnonorust OpenMP: macTep-moTOK, MOTy4YeHUE paHra, KOJINYECTBA TOTOKOB,
KOJINYECTBA MPOIIECCOPOB, 33a/IaHUE KOJIMUYECTBA MOPOKIAEMBIX TOTOKOB,
JTUPEKTUBBI master u single

36.Texnonorust OpenMP: napasnienbHble HUKIIBI, COKPAILIEHHAs 3aIIUCh,
pEeayKITHSI.

37.Texuonorust OpenMP: cuHxpoHHU3aIUs TOTOKOB, Oapbepbl, KPUTUIECKUE
CEKIIMH, aTOMapHBIE OTNepaIliy, 3aMKH.

38.XapakTepuCTUKH TUIIOBBIX CXEM KOMMYHUKAIIMM B MHOTOMPOLECCOPHBIX
BBIYMCIIUTENIbHBIX cHCTeMaxX. [[puMepsl TOMONIOTHIA CeTH Tepeaadu JaHHbBIX.
Tononorus ceTu BBIYUCIUTENBHBIX KIACTEPOB. XapaKTEPUCTUKH TOMOJIOTHUM.
39.0neHka TpyIOoEeMKOCTH OCHOBHBIX ONepaluii nepeaayu naHHeix. [lepenaua
JAHHBIX MEXKy IByMs Ipoleccopamu ceTu. llepenadya faHHBIX OT OTHOTO
Mpo1Eeccopa BCEM MPOLECCOPaM CETH.

40.0ueHKa TpyIOEMKOCTH OCHOBHBIX Ollepaluii nepeaadyu nanubix. [lepenaua
JAHHBIX OT BCEX MPOIIECCOPOB BCEM MPOIECCOPAM CETH.

41.01eHKa TPYIOEMKOCTH ONEepalluid epeaay JAaHHBIX JJI KIACTEPHBIX CUCTEM.
Mopnenb XoKHH.

42 I'pad «omepanuu u onepaHaAb» U BOZMOKHOCTH pacrapaslieTuBaHus
BBIYMCIICHUI, MUHIMAJIHFHO BO3MOYKHOE BPEMSI BBITIOJIHEHHUS MTapaJIeIbHOTO
anropurma. [Ipumep.

43. IloTokHu ¥ MPUMUTHBBI CUHXPOHU3AIMH Java.

44. TlapamienapbHOE MPOrpaMMHUPOBAHUE M TPaH3aKIIMOHHAas namsth B Clojure.
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Kpurepuii orilennBanus:

DK3aMeH M0 TUCIHUIUIMHE MpecleyeT Ledb OLUEHUTh paboTy CTyAeHTa 3a Kypc, IOJydyeHHe
TEOPETUYCCKUX 3HAHWUW, WX MPOYHOCTh, PA3BUTHE TBOPYECKOTO MEIILIICHUS, MPUOOpETEHUE
HABBIKOB CAMOCTOSITEIbHOM pabOThl, YMEHHE HPUMEHSATH IOJTYYCHHbIE 3HaHUSA JUIS PELICHUs
MPAKTHYECKHX 3a]1ad.

®dopma rpoBeIeHUs IK3aMeHa: MTUCbMEHHO, YCTHO.

DK3aMeHaTopy MPEIOCTABISIETCS MPABO 3a7aBaTh CTYJAEHTaM JOMOJHUTEIbHBIC BOIPOCHI IO
BCEH y4eOHOM MporpaMMe JUCITUTIINHBL.

Pesynprar ciaum sk3aMeHa 3aHOCUTBCS IpENoAaBaTeeM B 3K3aMEHAIlMOHHYIO BEJJOMOCTb U
3a4ETHYIO KHUXKKY.

OrneHuBaHNE YpPOBHS OCBOCHHSI JTUCIUIUIMHBI OCHOBBIBAETCS HAa KA4ECTBE BBIMOIHEHUS
CTYIEHTOM 3a/lad 3a CEeMEeCTp, MHIMBUAYAIBHOTO 3a/laHusi / MPOEKTa M OTBETOB Ha BOIPOCHI
9K3aMeHa. 32 OTBETHI HA BOIPOCHI dK3aMeHa faeTcs 10 20 6amios.

0 6ajuI0oB: HEMOHMMAHUE CYIIHOCTH H3JaraéMbIX BOIIPOCOB, I'pyOble OIIMOKHM B OTBETE,
HEYBEPEHHBIC M HETOUHBIC OTBETHI HA JIOTIOJIHUTEIHHBIC BOIIPOCHI IK3aMEHATOPOB.

0-10 6ayuioB: 3HaHME M TMOHMMAaHHE OCHOBHBIX BOIPOCOB MPOTPAMMBI, CTYIEHT YKasal
HamnpapJiCHUE PEIICHHS] WHIUBUIYATbHON 33a]]aud; YaCTUYHO OTBETHJI HA J[BA BOMpOca Oujera Wiu
JIOCTaTOYHO MOJTHO OTBETUII XOTS OBl HA OJIMH BOIIPOC.

11-15 6aquoB: TBEpHABIE U JAOCTATOYHO IOJHBIC 3HAHMS BCETO MPOTPAMMHOTO MaTepHala,
MIOCJIeZIOBATENbHBIE, TPABUJIbHbIC, KOHKPETHBIC OTBETHI HA MMOCTABJICHHBIE BONPOCHI IPU CBOOOIHOM
pearupoBaHMM Ha 3aMEYaHWs [0 OTIEIBHBIM BOIIPOCAM; JOCTATOYHO IOJHO OTBETHJI Ha JIBa
BOIpOCa.

16-20 6ayutoB: TIyOOKWE HCUCPIBIBAIOIIMNE 3HAHUS BCEr0 IMPOTPAMMHOIO Marepuala,
JIOTUYECKHU TOCJeI0BaTebHbIe, TOJHbIe, TPAMMATUYECKU MPABUIbHBIE U KOHKPETHBIE OTBETHI Ha
BOTIPOCHI SK3aMCHAIIMOHHOTO OMJIETa M IOTIOJTHUTEIHHBIC BOTIPOCHI.

Kpurtepun ouneHku:

OueHka
Y0oBIETBOPUTETHHO/3aU4TEHO Xopol11o/3a4TeHo OTiIU4YHO/3a4TEHO
ot 70 no 79 6asuioB ot 80 no 89 GasuIOB 90 winu Goee 6aAIUIOB

OneHouHbIE CpEeACTBA ISl MHBAJIUAOB U JIUI] ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3IOPOBBS
BBIOMPAIOTCS C YUETOM UX MHAMBHIYyaJIbHBIX ICUXO()U3NUECKNX 0COOEHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIUAAM M JHMIIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3/10POBBS
MIPEeIOCTaBIISAETCS JOTIOJIHUTEIBLHOE BpEMs JI7Isl IOATOTOBKU OTBETA HA 3K3aMEHE;

— NpU TIPOBEACHUU TPOLEAYpPHl OLIEHUBAHMS PE3YJAbTaTOB OOYYEHHUS HMHBAJIMJOB U JIUL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHM 3/10pPOBbsI NIPEIyCMAaTPUBACTCSl MCIIOIb30BAHUE TEXHUUYECKUX
Cpe/CTB, HEOOXOAUMBIX UM B CBSI3U C UX MHIUBHYyaJIbHBIMH OCOOCHHOCTSIMU;

— NIpU HEOOXOAMMOCTH ISl OOYy4YaroIIMXCs ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbSI U
MHBAJINIOB MPOLEAypa OLIEHUBAHUSI PE3y/IbTaTOB 00YUEeHHUs M0 AUCLUUIUINHE MOXKET ITPOBOJUTHCS B
HECKOJIbKO JTaroB.

[Tponienypa olueHUBaHHS pPE3YAbTaTOB OOYYEHHUS WHBAIMJIOB W JIMI[ C OrpaHMYCHHBIMH
BO3MOKHOCTSIMH 3/10pOBbsl 10 JWCUUIUIMHE IpeaycMaTpUBaeT IMperocTaBleHne HMHGpopManuu B
¢dopmax, aganTUPOBAHHBIX K OTPAaHUYEHUSIM HUX 30POBbS U BOCIIPUATHS HHPOPMAIIIH:

Jlist i1 ¢ HapyIIEHUSMU 3PEHUS:

— B I1€4aTHON (popMe YBEIHMUEHHBIM IIPUDTOM,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

Jlig nu1 ¢ HapyIIEHUsAMHU CIIyXa:

— B Ile4atHou opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

17



Jnst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIBHOTO arnapara:

— B II€4aTHOH (opme,

— B (hopMe IEKTPOHHOTO JTOKYMEHTA.

I[aHHBIfI NepCUYCHb MOKCT OBITE KOHKPCTU3HUPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA

00yJaroIIMXcs.

5. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHON Y4eOHOM JIMTEPaTypPbl, HEOOXOAUMOM 1JIs

OCBOCHHUSA NUCIUITJIMHDBI.

5.1 OcHoBHasi IUTEpaTypa:

5

1.

5

1. IlporpammupoBanue Ha JAVA [Tekcrt] : yae6HOe mocobue / C. I. Cunuia, A. B. YBaposa ; M-
BO oOpa3oBanus u Hayku Poc. denepanuu, Kybanckuii roc. yH-T. - Kpacnonap : [Kybanckuii
rocynapcTBeHHbIi yHuBepcuret], 2016. - 117 c. : ui. - bubauorp.: ¢. 116. - ISBN 978-5-8209-
1215-3.

2. MansBko, A. A. [lapamiensHoe mporpaMMUpPOBaHKE HA OCHOBE TEXHOJIOTUI openmp, mpi,
cuda : yyeOHOe mocobue /it akagemMuueckoro OakanaBpuara / A. A. MansiBko. — 2-€ u3l., UCIp.
u jjor. — M. : UznarennctBo HOpaiit, 2018. — 115 c. https://biblio-online.ru/book/46BBEB77-
8697-4FF5-BE49-711BB1388D50/parallelnoe-programmirovanie-na-osnove-tehnologiy-openmp-

mpi-cuda
3. CasenbeB B. A., llltelin6epr b. f. PacnapannenuBanue nporpamm: yueOHuK. M3aarenbcTBo

FOxHoro denepansroro yausepcureta, 2008. 192 crp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book view red&book id=240965

I[JI?I OCBOCHUS JUCHUIIIMHBI MHBAJIMJAAMU U JIMIIaMH C OTPaHNYCHHBIMHA BO3MOXKXHOCTAMU
300POBbA UMCHOTCA U3IaHHA B 3JICKTPOHHOM BHUAC.

.2 JlomoJIHUTEeIbHAS JIUTepaTypa:

AnexceeB, A.A. OCHOBBI apajuIeILHOTO MPOrPaMMHUPOBaHUs ¢ UcTonb3oBaHueM Visual Studio
2010/ A.A. Anekcees. - 2-e u3., ucrp. - Mocksa : HartmoHaneHb1id OTKPHITEI YHUBEPCUTET
«MHTYMUT», 2016. - 332 c. http://biblioclub.ru/index.php?page=book red&id=428829&sr=1
Teopus n npakTHKa napajjiesbHbIX BBIYUCICHUH | yueOHOe mocobue / I'eprens, BukTop
[TaBnoBuu ; B. I1. I'eprens. - M. : BUHOM. JIaGoparopust 3HaHuii: IHTepHET- YHUBEPCUTET
WNupopmanmonnsix Texnomnoruit, 2007. - 423 c.

[TapannenbHble BEIYUCIEHUS : yueOHOE ocoOue Ui CTYJICHTOB BY30B /

Boesomgun, Baneatun Bacunsesud, Boesogun, Bn. B. ; B. B. Boesogun, Bn. B. BoeponuH. -
CII6. : BXB-ITerepOypr , 2004. - 599 c.

Bboraues K.}O. “OcHOBbI napamieabHOro IporpaMMUpPOBaHus” U31aTeabCTBO "'buHOM.
JIa6oparopus 3Hanuit", 2003 r.

Bricokonpon3BonuTeIbHbIE BEIYUCIECHUS ISl MHOTOIPOLIECCOPHBIX MHOTOSIIEPHBIX CUCTEM :
yueOHUK /Ui cTyaeHToB By30B / B. I1. I'eprens ; bubanorexka Hukeropoackoro roc. yH-Ta UM.
H. U. Jlo6auesckoro . - M. : U3narensctBo MockoBckoro yuusepcuteta : DUSMATIINT, 2010
; Hrxuuit Hoeropon : Huxkeroponckuii rocynapctBeHHbsli yHuBepcuret, 2010. - 543 c.
BrruncnutenbHas MareMaTika U cTpykTypa ainroputmos / B.B. Boesoaun; Bi. B. BoeBoauH ;
Mock. roc. yH-T uM. M. B. JlomoHOCOBa. - 2-¢ u31., crep. - [M.] : M3aarenbcTBO MOCKOBCKOTO
yHuBepcutera , 2010. - 166 c.

.3. [lepuonnyeckune U3TaHUs
1. Tpuxiagnas uHGOpMaTHUKA

2. TlpoGnemsbl nepenaun HHGOPMALIH
3. TlporpaMMHBIE IPOIYKTHI U CHCTEMBI
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https://biblio-online.ru/book/46BBEB77-8697-4FF5-BE49-711BB1388D50/parallelnoe-programmirovanie-na-osnove-tehnologiy-openmp-mpi-cuda
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http://biblioclub.ru/index.php?page=book_view_red&book_id=240965
http://biblioclub.ru/index.php?page=book_red&id=428829&sr=1

4. TIporpamMMmupoBaHUE

5. COMPUTATIONAL NANOTECHNOLOGY (BBIYMCIIMTEJIBHBIE
HAHOTEXHOJIOT'N)

6. COMPUTERWORLD POCCHA

7. WINDOWS IT PRO/RE

6. Ilepeuenb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH « UHTEepHETY,
HeO0OX0UMBIX /IJISl OCBOEHUSI AU CHMILIMHBI

- Yuebnsiii kypc CS338. MHOronpoueccopHble BEHIUUCIUTENBHBIE CUCTEMBI U TIAPaJUIEIbHOE
pOrpaMMHPOBaHHE
http://www.hpcc.unn.ru/?doc=98

- Csox 3HaHwmii 1o nporpamme ceprudukanun HHI'Y — Intel
http://nncc.unn.ru/?id=1035

- Hurepner-Yuusepcurer CynepKkoMIblOTEpHBIX TexHonorui

http://hpcu.ru/

- YueOHbIe KypChl MHTEPHET-IIEHTPa CUCTEMBI 00pa3oBaTebHbIX pecypcoB B oomactu CKT
http://hpc-education.ru/?g=node/19

7. MeTonnueckue yKkazaHus AJisi 00y4alouUXcs M0 0CBOCHUIO 11 CHUIITTHHBI

IIpu pemenun 3aaa4 1a00paTopHBIX pabOT CTYAEHTaM PEKOMEHYEeTCsl O3HAKOMUTHCS,
CKOMITHIIMPOBATH M BBITIOJIHUTH IPHUMEPHI KOJa, pa3padoTaHHbIE BTOPOM y4eOHOW IPOTPaMMBI.

[Ipu pemenuu 3anau ¢ ucnonb3zoBanueM OpenMP u MPI pekomeHyeTcs 03HAaKOMUTBCS C
MaTtepuaiaMu 1 npumepamu u3 kypca CS338. MHoromnpoieccopHble BHIYUCIUTEIbHBIE CUCTEMBI U
napasienbHOe MPOrpaMMHUPOBAHHE.

B kadecTBe cucteM nporpaMMUpOBaHuUs JJis PEeIIeHUs 3aJad U U3Y4EHUsI METOJIOB U
QJITOPUTMOB, IPUBEICHHBIX B JICKIHIX, PEKOMEHYETCsI HCIIOIb30BaTh HA MPAKTUUECKUX 3aHATUSAX
U TIPH CaMOCTOATENIbHON padore koMmmusiTopel Microsoft VisualC++ wim GNUGCC. s
3pPEeKTUBHOTO MPOrpaMMHUPOBAHUS PEKOMEHTyeTCsl UCIIOIb30BaTh BCTPOEHHBIN OTiIaauuK Visual
C++ i, npu ucnonb3zoBanuu GCC, GDB. Takke Heooxonumsl 6ubmuorexku POSIX Threads u
MPI (nanpumep, MPICH2 uiu OpenMPI).

8. IlepeuerHb MH(POPMAIHOHHBIX TEXHOJIOTH, HCIOJIb3YEMBbIX MPH OCYIECTBIEHUH
00pa30BaTeJHLHOT0 MPoIecca Mo JUCIUTLINHE

8.1 IlepeyeHs HH(POPMALTMOHHBIX TEXHOJIOTHIA.

— IIpoBepka noManIHUX 3aJlaHU U KOHCYJIBTUPOBAHUE MOCPEACTBOM HIEKTPOHHOM MOYTHI U
colMaabHOM ceTH BKoHTaKTE.
— Hcnionb30oBaHuE 3NIEKTPOHHBIX MPE3EHTAINI MPU MPOBEACHUH MPAKTUUECKUX 3aHATHI.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOIO O0ecIeYeHHsl.

1. Kommumsitops! si3eika C/C++: Microsoft Visual C++ unn GNU GCC;

2. buobnunorexka POSIX Threads;

3. bubnunorexa MPI (nanpumep, MPICH2 unun OpenMP);

4. Java, Clojure.

5. IIporpaMmsl 715t 6€30MaCHOM AEMOHCTPAIMU M CO3AaHUs MTPE3CHTANI
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8.3 llepeyenb HHGPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

1. CnpaBouno-nipaBoBast cucrema «Koncynsrant [Tmoc» (http://www.consultant.ru)
2. DnexrponHas oudanoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajibHO-TeXHHMYecKasi 0a3a, He0OX0AMMAasA ISl OCYIeCTBICHHUsSI 00Pa30BaATEILHOIO0

npouecca 1mo IMmCumIJInHe

MaTepI/IaJIbHO'TeXHI/I‘-IGCKOC obecrieueHue JUCHUIIIINHBI 1

No Bun pabor
OCHAIIICHHOCTb
1. JlekuuoHHBIE 3aHATUS | AynuTopus, YKOMIUIEKTOBaHHAs CIIEUAJI3UPOBAHHOMN
MeOeNbl0 U TEXHUUECKUMH CPECTBAMU 00yUEHUs!
2. JIaGoparopHble 3aHATUSA | AyAUTOpHS, YKOMILIEKTOBaHHAs CIEUAIN3UPOBAHHOMN
MeOenbl0 M TEXHHYECKMMM  CpelcTBaMu  OOydeHus,
KOMIBIOTEpaMH, MPOEKTOPOM, MPOrPAaMMHBIM 00eCIIedeHUEM
MS
3. Texymui KOHTPOJIb, | Ayautopusl, YKOMIUICKTOBaHHAs CIEeHUAIM3UPOBAHHON
IIPOMEXKYTOYHAS MeOenbl0 M TEeXHHYECKMMM  CpelACTBaMU  OOydeHus,
arrecranus KOMITIbIOTEPaMH, IIPOrPaMMHBIM 00€CTIeYeHHEM
4. CamocrosTenbHas Kabuner g caMocTosTenbHOM palbOoThl, OCHAIEHHBII
pabora KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO TOIKIIOYEHUSA K

cetn «lHTepHET», NMPOrpaMMOl SKPaHHOTO YBEIWYCHUS U
00ECTIEYCHHBI JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAIMOHHO-
00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.
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